
Multiple Substitution Analysis of
Feeder Technologies
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Forecast for the Adoption of Fiber in
I the Distribution Outside Plant

An analysis of Internet access
requirements and the role of fiber

and xDSL technologies
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" u.s. Adoption of Home pes and
Online Services
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u.s. Adoption of Online Services
and High-Speed Digital Access

2010 2015 2020

High-speed Ilgital
Acc~ Ho~hoIds

1000/0
~0h.

~ 11)0/0

:a~ 700/0 Online Householm60%

c:I5 500/0
;j 400/0
'! 300/0t 2()O!o
~ 10%
~ ()O/0 ~~--f-----L---L....L.F=:t::::.+-.L.-..l-...J----1-.4-----I....-...I.....l...-.1..--I----l----J---L-...L~.....L-...L.-..L.-.l

1990 1995 2000 2005

Year

TECHNOLOGY
J:IITIIDI=~ INt'
COPy n9,.I'" 1999 TeC!lnOlogy r ,.Iures Inc 1FT lFDT2 31



Historical Analogies Used to
Drive the Forecast of Home Digital
Services Adoption

Analogy Country Range b

Radio U.S. 1922-1940 .1803
Color TV U.S. 1955-1992 .1843
Television U.S. 1946-1960 .3175
CD Player U.S. 1986-1994 .1651
VCR U.S. 1979-1994 .2337
Pay cable U.S. 1973-1981 .2121

Average .2155

"b" value implied by analogies .2155

TECHNOLOGY
I:IITIIDI=C: INt'
CopynQtl' ~ 199~. TeellnOlogy Futures. Inc TFTLFDT2 32



u.s. Minimum Availability & Adoption
of High-Speed Digital Access
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Households Using Digital Services­
Minimum Competitive Data Rates
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Home Digital Services­
Average Data Rate
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Home Digital Service Availability
on Fiber

Late Scenario

Early Scenario
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xDSL Households-Middle
Scenario
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Switching Technologies

1. Digital for Analog

2. Modular Digital Analysis

3. Packet vs. Circuit
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Switching Technology
Shares
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Multiple Substitution Analysis
of Switching Technologies

Substitution
Universes
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Digital Switching Investment
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Switching Technology Shares­
Late ATM Scenarios
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Composite
Contribution

(years)
ARL

(years)Key Drivers
0/0 of

Investment

Digital Switching Modular
Retirement Analysis

Component

Processor/ 15% Life cycle 3.5 0.52
Memory

Switching 6% Life cycle 8.0 0.52
Fabric &ATM

Trunk 16% 10 SONET 4.1 0.65
Interface + 2 years

OLe Line 8% Feeder SONET 6.6 0.50
Interface + 2 years

Baseband Line 47% DLC, FITL, 6.9 3.25
Interface & Dig Services

Shell 8% ATM 11.3 0.92
Architecture

Composite 100% Composite ARL =
(as of 1/1/97)
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_ Packet V5. Circuit Switching

This is the subject for 1999
studies. These are not

incorporated into current TFI life
recommendations.
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What's Going On?

Application Shift Technology Substitution
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A Scenario for LEe Adoption of
Packet Switching

2015

New
Architecture

1995 2000 2005 2010
Year

Overlay
Network

Total Packet Switching

100% y-------------------",.-..

90%
80%
70%
60%
50%

40%
300/0
20%

100/0

0% 1990

en
en
a>
80.
C'(::::
·0
~~
WI­
't-C'(
o c
a> 0
Olen
Sa>
c c
~:..J
L-

a>
0.

TECHNOLOGY
I=IITIIDI=~ IN~

TLEN 97-1.14c

COpyright'" 19&9 TeCllnOlogy Futuro&, Inc TFTL-FDT2 47



Fate of Today's Circuit
Switched Voice/Fax Traffic
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Fate of Today's Circuit Switched,
Low-Speed Data Traffic
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.. ' Wireless vs. Wireline

An Economic Value Analysis

Note: This analysis is not
incorporated into TFI industry

recommended lives.
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l.---~- i
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Monthly Price for U.S. Cellular/PCS
Service (250 Mins)
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u.s. Cellular/PCS Subscribers
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Why Wireless Can Replace Wireline
. for Voice and Low-Speed Data

·~.....• ,~
~;

:~.

• Less expensive

• Sufficient capacity

• Quality is improving

• Scalable for competition

• Mobility
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· Wireless Options

• Traditional cellular/PCS

• Wireless local loop (cellularlPCS)

• Wireless local loop (fixed location)

• MMDS/LMDS

• LEOs (two generations)
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Calculating the Impact on Wireline

• Forecast of wireless access

• Calculation of lost wireline minutes
and access

• Cash flow impact

• Loss ofrevenue
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Basic Model of Wireless/Wireline
Competition

Source: Technology Futures, Inc.

• Historically, high per-minute
charges caused most
customers to:

- limit cellular usage

- dela~ making calls when
possIble

- limit length of calls

- limit incoming calls

• At projected lower prices per
minute, wireless will
increasingly be used instead
ofwireline
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Relationship Between Cellular/PCS
Price and Wireline Usage

• Basic model

0% +---,'-------J...--'-------'--+-----'---....L--'------'-----+-------'---'-----'----'------j

$0.30 $0.20 $0.10 $0.00

Effective Cellular/PCS Price Per Minute

- at $0.20 per minute,
90% of minutes
remain on wireline

- at $0.08 per minute,
the remaining
percentage falls below
50%

10%
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S:S 80%
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~ E 70%
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~ m 60%

%~ 50%
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'5.~ 30%
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Source: Technology Futures, Inc. (Exhibit 3.3A)

• No time lag
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Model with Time Lag

• 2004 98% of
base model

• Today-35% of
base model

• 2002-90% of
base model
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Source: Technology Futures, Inc. (Exhibit 3.38)
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Wireline Voice Usage and Access
Lines Remaining from Cellular/PCS
Customers
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Relationship Between Lost
Minutes and Lost Access Lines
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Growth of Data Access Lines

• Low-speed, shared (voice and data)

• Low-speed, second line

• High-speed (service at 1.5 Mb/s and above)
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LEe Wireline Access Lines
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Voice Usage Revenue Remaining
from Cellular/PCS Customers
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Total Base Revenue Remaining

Voice Fixed Rewnue
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Source: Technology Futures, Inc.

3 IMiddle Fiber

123

ARL- 7.7 9.4
(Years, as of 1/1/98)

Survivors from 1/1/98
Year Cash Copper
End Flow Cable

1997 100% 100%

1998 98% 100%
1999 95% 99%
2000 90% 97%
2001 84% 94%
2002 77% 90%
2003 69% 84%
2004 62% 75%
2005 53% 65%
2006 44% 53%
2007 30% 41%
2008 15% 31%
2009 1% 23%
2010 0% 15%
2011 0% 9%
2012 0% 6%
2013 0% 3%
2014 0% 2%
2015 0% 1%
2016 0% 0%
2017 0% 0%
2018 0% 0%
2019 0% 0%
2020 0% 0%

4

6.6
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Cash Flow-Based Depreciation
Model Percentage of Base Surviving
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Summary

• There is a rigorous methodology for forecasting
technology change

• It is applicable to economic life estimation

• It has a proven track record

• It is superior to traditional methods when
technology obsolescence is important

• It's the industry gold standard for economic lives

• Studies are documented
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